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**7S./x?*>'$r*yi — h, N. N-^?*7 
*;>*Dtf*7*UU-k N, N-t > > , *'l/7S/'7' 
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(54) INK-JET RECORDING SHEET AND ITS PRODUCTION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink-jet recording sheet excellent in ink 
absorption property, coloring density, water resistance, light resistance, yellowing 
resistance, surface strength, and gloss and a method for producing the recording sheet. 
SOLUTION: In the ink-jet recording sheet having at least one layer containing cationic 
organic particles on a support sheet, the weight average particle size of the organic 
particles is 1-1000 ran. 
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CLAIMS 
[Claim(s)] 

[Claim 1 ] The record sheet for ink jets characterized by being the record sheet for ink jets 
which has at least one or more layers of layers which contain a cationic organic particle 
on a sheet-like base material, and the weighted mean particle diameter of this cationic 
organic particle being l-1000nm. 

[Claim 2] The record sheet for ink jets according to claim 1 with which said cationic 
organic particle is characterized by having the particle size distribution of the range of 
1 .0-2.0 by the ratio (Dw/Dn) of the weighted mean particle diameter Dw and the number 
average particle diameter Dn. 

[Claim 3] Said cationic organic particle An acrylate (meta) system polymer (the polymer 
or copolymer of acrylic ester and/or methacrylic ester), A styrene-(meta) acrylate system 
polymer (copolymer of styrene, acrylic ester, and/or methacrylic ester), An MBR system 
polymer (methyl methacrylate-butadiene copolymer), An SBR system polymer (styrene- 
butadiene copolymer), an urethane system polymer, An epoxy system polymer, an EVA 
system polymer (ethylene- vinylacetate copolymer), The record sheet for ink jets 
according to claim 1 to 2 characterized by being the organic particle chosen from the 
ingredient of one sort chosen from a melamine system polymer, a urea system polymer, 
and an olefin system polymer, or two sorts or more of polymers, or a copolymer. 
[Claim 4] The record sheet for ink jets according to claim 1 to 3 characterized by said 
cationic organic particle being a cationic organic particle which has an amino group 
and/or an amidino group. 

[Claim 5] The record sheet for ink jets according to claim 1 to 4 characterized by being 
the cationic organic particle obtained by said cationic organic particle copolymerizing 
(A) amino-group content (meta) acrylic monomer and the monomer which can 
copolymerize (B) and others. 

[Claim 6] The record sheet for ink jets according to claim 5 characterized by for (A) 
being 0.1 - 30 % of the weight, and (B) being 70 - 99.9 % of the weight when based on 
the AUW of the amino-group content (meta) acrylic monomer (aforementioned [ A ]) and 
the monomer which can copolymerize (B) and others. 

[Claim 7] (B) The ink jet record sheet according to claim 5 to 6 characterized by 
containing one sort or two sorts or more of monomers chosen from styrene and (meta) an 
acrylate system monomer at least as a monomer which can copolymerize other. 
[Claim 8] (B) The record sheet for ink jets according to claim 7 characterized by 
containing styrene at least as a monomer which can copolymerize other. 
[Claim 9] The record sheet for ink jets according to claim 1 to 8 characterized by being 
the cationic organic particle of the polymer which the polymerization of said cationic 
organic particle is carried out by the initiator containing the (C) amidino group, and is 
obtained, or a copolymer. 



[Claim 10] The record sheet for ink jets according to claim 1 to 4 characterized by said 
cationic organic particle being a cationic organic particle of the polymer obtained by the 
initiator containing the (C) amidino group by carrying out the polymerization of the 
monomer containing one sort chosen from styrene, acrylic-acid alkyl ester, and alkyl 
methacrylate ester at least, or two sorts or more, or a copolymer. 
[Claim 1 1] The record sheet for ink jets according to claim 10 characterized by being the 
cationic organic particle of the polymer obtained by said cationic organic particle 
carrying out the polymerization of the monomer which contains styrene at least by the 
initiator containing the (C) amidino group, or a copolymer. 

[Claim 12] The record sheet for ink jets according to claim 1 to 1 1 characterized by said 
cationic organic particle being a cationic organic particle obtained using a cationic 
dispersant. 

[Claim 13] The record sheet for ink jets according to claim 1 to 12 with which glass 
transition temperature of said cationic organic particle is characterized by being 40 
degrees C or more. 

[Claim 14] The record sheet for ink jets according to claim 1 to 13 with which weight 
average molecular weight of said cationic organic particle is characterized by being 
60000 or more. 

[Claim 15] The record sheet for ink jets according to claim 1 to 14 with which the layer 
containing said cationic organic particle is characterized by being in the outermost layer 
of drum on the front face of a recording surface. 

[Claim 16] The record sheet for ink jets according to claim 1 to 15 with which the layer 
containing said cationic organic particle is characterized by including this cationic 
organic particle 30 to 100% of the weight by solid content conversion. 
[Claim 17] The record sheet for ink jets according to claim 1 to 16 characterized by for 
the layer containing said cationic organic particle containing an inorganic particle, and 
carrying out 1-300 weight section content of the inorganic particle to the cationic organic 
particle 100 weight section. 

[Claim 18] The record sheet for ink jets according to claim 1 to 16 characterized by the 
inorganic particle not containing in the layer containing said cationic organic particle. 
[Claim 19] The record sheet for ink jets according to claim 1 to 18 with which a sheet- 
like base material is characterized by being paper or a plastic sheet. 
[Claim 20] The record sheet for ink jets according to claim 1 to 19 with which the layer 
containing a cationic organic particle is characterized by carrying out gloss grant by the 
calender approach or the cast coating method. 

[Claim 21] It is the record sheet for ink jets which has at least one or more layers of 
layers which contain a cationic organic particle on a sheet-like base material. This 
cationic organic particle The 4th class salt 0.1 of (a) dimethylamino radical content 
(meta) acrylate - 20-% of the weight and (b) styrene, The glass transition temperature 
obtained by copolymerizing 80 - 99.9 % of the weight of one sort or two sorts or more of 
monomers chosen from methyl methacrylate, n-butyl acrylate, and 2-hydroxyethyl 
methacrylate 70-1 10 degrees C, The record sheet for ink jets with which weighted mean 
particle diameter is the cationic organic particle which is 50-300nm, and the layer 
containing a cationic organic particle is characterized by carrying out gloss grant by the 
cast coating method. 

[Claim 22] The manufacture approach of the record sheet for ink jets according to claim 



1 to 21 characterized by carrying out coating of the coating constituent which is the 
manufacture approach of the record sheet for ink jets obtained by carrying out coating of 
the layer which contains a cationic organic particle by the cast coating method, and 
contains a cationic organic particle on a sheet-like base material, and subsequently to the 
coating side of this coating constituent carrying out the pressure welding of the mirror 
plane roll. 

[Claim 23] The manufacture approach of the record sheet for ink jets according to claim 
1 to 20 characterized by carrying out coating of the coating constituent which is the 
manufacture approach of the record sheet for ink jets of having gloss by calender 
processing, and contains a cationic organic particle on a sheet-like base material, and 
making a coating layer front face smooth using calender equipment. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the record 
sheet for ink jets applied to the printer using an ink jet recording method, or a plotter, and 
this record sheet. 
[0002] 

[Description of the Prior Art] An ink jet recording method makes the minute drop of ink 
fly by various working principles, is made to adhere to record sheets, such as paper, and 
records an image, an alphabetic character, etc. Development and fixation with the large 
versatility of ease [ a high speed, the low noise, and multiple-color-izing ] and a record 
pattern have the descriptions, such as needlessness, and this recording method has spread 
quickly in various applications as recording devices, such as various graphic forms and a 
color picture, including the kanji. Furthermore, the image formed by the multicolor ink 
jet method can acquire the record which is not inferiority as compared with the print by 
process printing by the platemaking method, or the color photography method by 
amplification of resolution and the color reproduction range, and for the application with 
which there is few creation number of copies and it can be managed, since it is cheaper 
than what is depended on a photograph technique, it is being widely applied even to the 
full color image recording field. 

[0003] Furthermore, high-resolution-izing and amplification of the color reproduction 
range are achieved for the demand to upgrading of the further image from a commercial 
scene, and the printer and plotter using an ink jet method support this by making [ many ] 
discharge quantity of ink. Therefore, buildup of the ink acceptance capacity 
corresponding to discharge quantity has been the important technical technical problem 
of this record sheet, and reservation of high ink acceptance capacity and the coating of a 
color-enhancing good coating layer are indispensable. It is requested that appearances, 
such as gloss, integrity, and a hue, are also similar to a film photo or a print sheet, and it 
is becoming impossible in addition, to meet these want from the former with the ink jet 
record sheet of a certain paper of fine quality and coated paper. 
[0004] In order to become the important property that ink absorptivity is required of an 
ink jet record sheet, with buildup of ink discharge quantity and to secure this absorption, 
it is necessary to prepare a coating layer with the big amount of openings. Then, the little 



binder has been applied in order to make a lot of inorganic particles and its inorganic 
particle bind as a coating constituent of this coating layer. Since the binder is little, an 
opening is formed between inorganic particles, and ink absorptivity can be secured. 
[0005] Moreover, generally, since the liquid ink of the ink jet record approach is 
dissolving anionic water soluble dye into the solvent which used water as the principal 
component, when raising ink absorptivity by increasing an opening, using so much the 
design which thought ink absorptivity as important, for example, an inorganic particle, a 
color permeates the interior of a record sheet deeply, and the problem that coloring 
concentration falls produces it. In order to raise coloring concentration, it is necessary to 
make a record sheet surface fix the color in ink as much as possible, moreover, 
waterproof improvement — getting it blocked - when a record sheet contacts water, also 
in order to make it a color not it is necessary to make a record sheet surface fix a 
color In order to solve this problem, the method of making a coating layer contain a 
cationic polymer and making an anionic color fix is proposed, but if the amount of 
cationic polymers is increased, in order that an inorganic particle content may decrease, 
there is a problem that reservation of ink absorptivity becomes difficult. 
[0006] Furthermore, it becomes possible to obtain a clear image and the outstanding 
quality of printed character by the technical progress of an ink jet recording method in 
recent years, and it has become possible to acquire image quality which is equal to a 
photograph. However, as compared with a photograph, a problem is in that the printing 
image in the case where it is saved at lightfastness, i.e., a long period of time, fades, 
yellowing on the front face of a record sheet in the case where it is saved at 
xanthochroism-proof, i.e., a long period of time, and gloss. 

[0007] Although the silica and the alumina are generally preferably used as an inorganic 
particle, since the surface activity of this inorganic particle is high, there is a problem of 
reducing lightfastness and xanthochroism-proof remarkably. Moreover, in giving gloss, 
in order to make a coated layer front face into smoothness more, a more detailed 
inorganic particle is chosen increasingly. However, surface area increases dramatically 
and has the problem of reducing lightfastness and xanthochroism-proof more for the high 
surface activity of this inorganic particle, so that it becomes detailed. 
[0008] As described above, the record sheet which has gloss made the coated layer 
contain current and a lot of detailed inorganic particles, and has given high gloss. 
Although manufacturing an ink jet record sheet by the approach which a coated layer is 
made to contain a minute inorganic particle so much, and is called the cast coating 
method is also proposed in order to reconcile ink absorptivity and gloss, it is difficult to 
reconcile the ink absorptivity which is a property which disagrees with an ink jet printer 
and a plotter in recent years with much ink discharge quantity, and gloss also by these 
approaches. When raising ink absorptivity by increasing an opening, using so much the 
design which thought ink absorptivity as important, for example, an inorganic particle, 
high gloss becomes difficult to get, and there is a problem that surface reinforcement 
falls. Moreover, although high gloss is obtained when decreasing the amount of the 
design used which thought gloss as important, for example, an inorganic particle, 
openings decrease in number and there is a problem that reservation of ink absorptivity 
becomes difficult. The method of graduating a coated layer front face by ****(ing) 
between the rolls to which a pressure and temperature were applied, using calender 
equipments, such as a supercalender and gloss calender, as an art which gives gloss is 



common. However, although gloss will improve if calender processing is performed 
under a high linear pressure in order to give gloss to an ink jet record sheet, there is a 
problem which the openings of a coated layer decrease in number, and absorption of ink 
becomes slow, and overflow of ink generates from lack of absorption capacity, within the 
limits of the ink absorption capacity by which calender processing is permitted from this - 

- conditions — not choosing — it is difficult for the actual condition not to obtain but to 
acquire ink absorption and gloss with the present technique. 

[0009] a response of the above thing to the present technique — ink absorptivity and 
coloring concentration — it is difficult for the actual condition to obtain the ink jet record 
sheet excellent in - water resisting property, lightfastness, xanthochroism-proof, gloss, 
and surface reinforcement. 

[0010] Here, it is as follows if the example of the present technique is given. For 
example, the ink jet record sheet by which cast coating was carried out at temperature 
higher than the glass transition temperature of this latex is indicated in the coating 
constituent which becomes JP,1 1-1 101 1,A from the cationic colloidal particle which uses 
an alumina as a principal component, and a cationic latex. The loadings of the cationic 
colloidal particle which uses an alumina as a principal component, and a latex have 
desirable 2-70 weight section to the cationic colloidal particle 100 weight section, and 
are 3 - 30 weight section most preferably. Although this cationic latex is acting as a 
binder of the alumina which is an inorganic particle and the convention with a detailed 
latex is not clear, a latex front face is cation-ized with the thing and cationic surface 
active agent which were cation-ized using the cation radical, and the cationic latex 
manufactured with the cationic surface active agent is estimated by the example. 
[001 1] Inkjet record material ** which applied, dried and obtained the coating liquid 
containing an un-spherical silica and a water-dispersion cationic polymer on the base 
material is indicated by JP,1 1-58943 ,A. The content of the water-dispersion cationic 
polymer in an ink absorbing layer is 1 - 30 % of the weight, and it is desirable that the 
content of an inorganic particle is 75 - 95 % of the weight. 

[0012] moreover — JP,7-53469,B »****-- a base material - a top - a pigment — a 
binder — resin ~ from - becoming — an enveloping layer - having had — an ink jet ~ ** 

— a record sheet - this — a binder — (— a — ) — a fatty acid — vinyl ester — containing ~ a 
component ~ (-- b — ) — 0.05 - 0.4 — a mol — % — ethylene - a sex - partial saturation — 
a radical - the — three the amino group — or — the — four — class — ammonium — 
having ~ cationicity - a monomer — from - becoming cationicity — a copolymer - it 
is - an ink jet — ** — a record sheet - indicating — having - **** . As a pigment, it is a 
particle silica etc. and it is desirable that the content of the cationic copolymer in an 
enveloping layer is 5 - 50 % of the weight. 

[0013] Thus, although the record sheet using the binder of a non-subtlety particle and an 
organic polymer is indicated from the former, the thing using the organic particle which 
has specific particle diameter like the invention in this application is not known. 
[0014] The ink jet record sheet with which the cationic acrylic resin emulsion is 
contained in the white-pigments layer is indicated by JP,1 1-123 867, A. the ratio of the 
cationic acrylic resin emulsion which white pigments are organic particles, such as 
inorganic particles, such as clay and a calcium carbonate, and titanium oxide, or 
polyethylene, polystyrene, and polyacrylate, and is mixed in a white-pigments layer — the 
white-pigments 100 weight section — receiving — dry weight solid content — 100 - 5 



weight section - it is 50 - 30 weight section most preferably. This cationic acrylic resin 
emulsion is acting as a binder of white pigments. Moreover, there is no publication about 
the desirable particle diameter of an organic particle. 
[0015] 

[Problem(s) to be Solved by the Invention] The object of this invention is to offer [ 
offering the record sheet for ink jets excellent in ink absorptivity, coloring concentration, 
a water resisting property, lightfastness, xanthochroism-proof, and surface reinforcement, 
and ] the manufacture approach of this record sheet, in order to solve the above- 
mentioned technical problem. 
[0016] 

[Means for Solving the Problem] That the above-mentioned problem should be solved, 
the record sheet for ink jets which prepared the layer containing the cationic organic 
particle which has specific particle diameter in at least one or more layers on a sheet-like 
base material finds out excelling in ink absorptivity, coloring concentration, a water 
resisting property, lightfastness, xanthochroism-proof, and surface reinforcement, and 
this invention persons came to complete this invention, as a result of inquiring 
wholeheartedly. 

[0017] That is, this invention includes the mode indicated to the following [1] - [23]. 
[1] The record sheet for ink jets characterized by being the record sheet for ink jets which 
has at least one or more layers of layers which contain a cationic organic particle on a 
sheet-like base material, and the weighted mean particle diameter of this cationic organic 
particle being l-1000nm. 

[2] said ~ cationicity — organic — a particle — a weighted mean — particle diameter — Dw 

- a number average — particle diameter — Dn — a ratio (Dw/Dn) — 1.0 - 2.0 — the range - 

- particle size distribution — having — things — the description — ** — carrying out — [-- 
one — ] ~ a publication — an ink jet — ** — a record sheet . 

[0018] Said cationic organic particle [3] An acrylate (meta) system polymer (the polymer 
or copolymer of acrylic ester and/or methacrylic ester), A styrene-(meta) acrylate system 
polymer (copolymer of styrene, acrylic ester, and/or methacrylic ester), An MBR system 
polymer (methyl methacrylate-butadiene copolymer), An SBR system polymer (styrene- 
butadiene copolymer), an urethane system polymer, An epoxy system polymer, an EVA 
system polymer (ethylene- vinylacetate copolymer), a melamine — a system — a polymer - 

- a urea - a system — a polymer - and — an olefin — a system - a polymer - inside — 
from - choosing — having ~ one — a sort — or — two - a sort - more than - a polymer — 
or — a copolymer — an ingredient — from — choosing — having — organic — a particle — it 
is — things — the description — ** — carrying out — [— one — ] - [— two — ] — either — a 
publication — an ink jet — ** — a record sheet . 

[4] The record sheet for ink jets given in either of [1] - [3] characterized by said cationic 
organic particle being a cationic organic particle which has an amino group and/or an 
amidino group. 

[0019] [5] The record sheet for ink jets given in either of [1] - [4] characterized by being 
the cationic organic particle obtained by said cationic organic particle copolymerizing 
(A) amino-group content (meta) acrylic monomer and the monomer which can 
copolymerize (B) and others. 

[6] The record sheet for ink jets given in [5] characterized by for (A) being 0.1 - 30 % of 
the weight, and (B) being 70 - 99.9 % of the weight when based on the AUW of the 



amino-group content (meta) acrylic monomer (aforementioned [ A ]) and the monomer 
which can copolymerize (B) and others. 

[7] An ink jet record sheet given in either of [5] - [6] characterized by containing one sort 
or two sorts or more of monomers chosen from styrene and (meta) an acrylate system 
monomer at least as a monomer which can copolymerize (B) and others. 
[8] The record sheet for ink jets given in [7] characterized by containing styrene at least 
as a monomer which can copolymerize (B) and others. 

[0020] [9] The record sheet for ink jets given in either of [1] - [8] characterized by being 
the cationic organic particle of the polymer which the polymerization of said cationic 
organic particle is carried out by the initiator containing the (C) amidino group, and is 
obtained, or a copolymer. 

[10] The record sheet for ink jets given in either of [1] - [4] characterized by said cationic 
organic particle being a cationic organic particle of the polymer obtained by the initiator 
containing the (C) amidino group by carrying out the polymerization of the monomer 
containing one sort chosen from styrene, acrylic-acid alkyl ester, and alkyl methacrylate 
ester at least, or two sorts or more, or a copolymer. 

[11] The record sheet for ink jets given in [10] characterized by being the cationic 
organic particle of the polymer obtained by said cationic organic particle carrying out the 
polymerization of the monomer which contains styrene at least by the initiator containing 
the (C) amidino group, or a copolymer. 

[0021] [12] The record sheet for ink jets given in either of [1] - [1 1] characterized by said 
cationic organic particle being a cationic organic particle obtained using a cationic 
dispersant. 

[13] The record sheet for ink jets given in either of [1] - [12] to which glass transition 
temperature of said cationic organic particle is characterized by being 40 degrees C or 
more. 

[14] The record sheet for ink jets given in either of [1] - [13] to which weight average 
molecular weight of said cationic organic particle is characterized by being 60000 or 
more. 

[0022] [15] The record sheet for ink jets given in either of [1] - [14] to which the layer 
containing said cationic organic particle is characterized by being in the outermost layer 
of drum on the front face of a recording surface. 

[16] said ~ cationicity — organic a particle — containing — a layer — this — cationicity - 

- organic - a particle - solid content - conversion — 30- 100 — % of the weight — 
containing — things - the description - ** — carrying out - [-- one --] - [— 15 — ] — either 

- a publication — an ink jet — ** — a record sheet . 

[17] said — cationicity — organic — a particle — containing — a layer — inorganic — a 
particle — containing — and — cationicity - organic — a particle — 100 — weight - the 
section ~ receiving - inorganic — a particle - one - 300 — weight — the section - content 

- carrying out - things — the description — ** — carrying out — [~ one — ] - [-- 16 — ] - 
either - a publication - an ink jet - ** - a record sheet . 

[ 1 8] The record sheet for ink jets given in either of [ 1 ] - [ 1 6] characterized by the 
inorganic particle not containing in the layer containing said cationic organic particle. 
[19] The record sheet for ink jets given in either of [1] - [18] to which a sheet-like base 
material is characterized by being paper or a plastic sheet. 

[20] The record sheet for ink jets given in [1] - [19] with which the layer containing a 



cationic organic particle is characterized by carrying out gloss grant by the calender 
approach or the cast coating method. 

[0023] [21] It is the record sheet for ink jets which has at least one or more layers of 
layers which contain a cationic organic particle on a sheet-like base material. This 
cationic organic particle The 4th class salt 0.1 of (a) dimethylamino radical content 
(meta) acrylate - 20-% of the weight and (b) styrene, The glass transition temperature 
obtained by copolymerizing 80 - 99.9 % of the weight of one sort or two sorts or more of 
monomers chosen from methyl methacrylate, n-butyl acrylate, and 2-hydroxyethyl 
methacrylate 70-1 10 degrees C, The record sheet for ink jets with which weighted mean 
particle diameter is the cationic organic particle which is 50-300nm, and the layer 
containing a cationic organic particle is characterized by carrying out gloss grant by the 
cast coating method. 

[0024] [22] cast coating — a method — cationicity — organic — a particle - containing — a 
layer — coating - carrying out ~ obtaining — having — an ink jet — ** a record sheet — 
manufacture — an approach — it is — a sheet — ** — a base material — a top — cationicity 
— organic - a particle — containing — coating - a constituent — coating — carrying out — 
subsequently - a mirror plane — a roll - this - coating — a constituent - coating — a 
field — a pressure welding — carrying out — making — things — the description — ** ~ 
carrying out - [- one ~] - [-21 --] - either - a publication - an ink jet - ** - a record 
sheet — manufacture — an approach . 

[23] The manufacture approach of the record sheet for ink jets given in either of [1] - [20] 
characterized by carrying out coating of the coating constituent which is the manufacture 
approach of the record sheet for ink jets of having gloss by calender processing, and 
contains a cationic organic particle on a sheet-like base material, and making a coating 
layer front face smooth using calender equipment. 
[0025] 

[Embodiment of the Invention] The record sheet for ink jets of this invention is a record 
sheet which has at least one or more layers of layers containing the cationic organic 
particle which has specific particle diameter on a sheet-like base material. 
[0026] Hereafter, it explains to a detail. 

With the particle diameter in [particle diameter] this invention, it can measure with the 
observation by the electron microscope, or light scattering measurement. For example, 
with light scattering measurement, it is a laser particle-size analysis system. It can 
measure by LPA-3000 / 3100 (Otsuka electronic incorporated company), laser diffraction 
type particle-size-distribution measuring device SALD-2000A (Shimadzu), etc. 
[0027] The weighted mean particle diameter of the cationic organic particle in this 
invention is l-1000nm, and is 50-300nm 50-400nm 50-500nm preferably. In less than 
lnm, particle interspace spare time is insufficient for weighted mean particle diameter, it 
becomes inadequate [ ink absorptivity ], and there is a problem that drying and image 
quality deteriorate. Moreover, if weighted mean particle diameter becomes large, there is 
a problem that the transparency of the layer containing a cationic organic particle falls, 
the visibility of the color in a layer or under a layer falls, and coloring concentration falls, 
and a real activity cannot be bome when weighted mean particle diameter exceeds 
lOOOnm. 

[0028] Moreover, particle size distribution also becomes the factor which affects ink 
absorptivity. This particle size distribution can be expressed with the ratio (Dw/Dn) of the 



weighted mean particle diameter Dw and the number average particle diameter Dn. It is 
desirable that Dw/Dn is 1 .0-2.0 as particle size distribution of the cationic organic 
particle in this invention, and they are 1.0-1.5 preferably [ it is more desirable and ] to 
1.0-1.7, and a pan. When all particles are the same particle diameter, Dw/Dn is 1.0, and it 
is not possible less than 1.0. Moreover, since mixture of a big particle and a small particle 
becomes remarkable and a small particle enters between the particles of a big particle 
when Dw/Dn exceeds 2.0, particle interspace spare time may be insufficient and ink 
absorptivity may become inadequate. 

[0029] The cationic organic particle in [cationic organic particle] this invention is the 
particle of the polymer (a polymer or copolymer) which shows cationicity, can make a 
cationic dispersant able to live together and can manufacture [ using the polymerization 
initiator which gives a polymerization or the approach of carrying out copolymerization, 
a cationic functional group to a polymer for the monomer which has a cationic functional 
group at the time of polymer manufacture ] by the polymerization, the approach of 
making carry out copolymerization and making a polymer cationicity by mixing, etc. at 
the time of a polymerization or the approach of carrying out copolymerization, and a 
polymerization. In these, it is desirable to use the polymer particle obtained by before 2 
person's approach. 

[0030] It is the polymer particle of the water-insoluble nature which has an amino group 
and/or a cationic functional group like an amidino group as a desirable example of a 
cationic organic particle. For example, (meta), an acrylate system polymer (the polymer 
or copolymer of acrylic ester and/or methacrylic ester), a styrene-(meta) acrylate system 
polymer (with styrene) The copolymer of acrylic ester and/or methacrylic ester, An MBR 
system polymer (methyl methacrylate-butadiene copolymer), An SBR system polymer 
(styrene-butadiene copolymer), an urethane system polymer, What gave said cationic 
functional group to the polymer or copolymer chosen from an epoxy system polymer, an 
EVA system polymer (ethylene-vinylacetate copolymer), a melamine system polymer, a 
urea system polymer, and an olefin system polymer by the above approaches can be 
mentioned. In these, an acrylate (meta) system polymer or a styrene-(meta) acrylate 
system polymer is especially desirable from the description of excelling in the 
xanthochroism-proof of the record sheet over a long period of time. 
[0031] As a still more suitable example of a cationic organic particle - The cationic 
organic particle which consists of a copolymer obtained by copolymerizing (A) amino- 
group content (meta) acrylic monomer and the monomer which can copolymerize (B) and 
others, - By the cationic organic particle of the above-mentioned copolymer in which a 
polymerization is carried out by the initiator which divides and contains the (C) amidino 
group, and the initiator containing - (C) amidino group The cationic organic particle 
obtained by carrying out the polymerization of the monomer containing one sort chosen 
from styrene, acrylic-acid alkyl ester, and alkyl methacrylate ester at least or two sorts or 
more can be mentioned. 

[0032] The monomer which constitutes the cationic organic particle obtained by 
copolymerizing hereafter (A) amino-group content (meta) acrylic monomer and the 
monomer which can copolymerize (B) and others is explained more concretely. 
[0033] (A) As an amino-group content (meta) acrylic monomer, amino-group content 
(meta) acrylamide system monomers, such as amino-group content (meta) acrylate 
system monomers, such as an amino-group content acrylate system monomer and an 



amino-group content methacrylate system monomer, and an amino-group content 
acrylamide system monomer, an amino-group content methacrylamide system monomer, 
can be illustrated. These amino-groups content (meta) acrylic monomers may be N- 
alkylation object, N and N-dialkyl substitution product, etc., and may be chlorinated the 
4th class with halogenated hydrocarbon. Especially generally the activity of N and N- 
dialkyl substitution product or N chlorinated the 4th class, and N-dialkyl substitution 
product is desirable, these - one sort — or two or more sorts can use it, mixing. 
[0034] As an amino-group content (meta) acrylate system monomer, specifically N and 
N-dimethylamino ethyl acrylate, N, and N-dimethylaminoethyl methacrylate, 
Dimethylamino radical content (meta) acrylate and N, such as N and N- 
dimethylaminopropylacrylate, N, and N-dimethylaminopropyl methacrylate, Amino alkyl 
acrylate, amino alkyl methacrylate, and halogens, such as N-G t-butylamino ethyl 
acrylate, N, and N-G t-butylamino ethyl methacrylate, chlorine, These can mention the 
monomer chlorinated the 4th class with halogenated hydrocarbon, such as halogenation 
methyl which are a bromine, iodine, etc., halogenation ethyl, and halogenation benzyl. In 
order to excel especially in lightfastness, the 4th class chloride of dimethylamino radical 
content (meta) acrylate is desirable. 

[0035] Moreover, as an example of an amino-group content (meta) acrylamide system 
monomer, these can mention the monomer chlorinated the 4th class with halogenated 
hydrocarbon, such as halogenation methyl N-amino alkyl acrylamides, and whose N- 
amino alkyl methacrylamide and halogens, such as N and N-dimethylaminopropyl 
acrylamide, N, and N-dimethylaminopropyl methacrylamide, N, and N- 
dimethylaminoethyl acrylamide, N, and N-dimethylaminoethyl methacrylamide, are 
chlorine, a bromine, iodine, etc., halogenation ethyl, and halogenation benzyl. 
[0036] (A) The monomers which can copolymerize the above (B) which can carry out 
copolymerization to an amino-group content (meta) acrylic monomer, and others are 
partial saturation monomers other than (A), and can specifically illustrate the following. 
Acrylate, for example, methyl acrylate, ethyl acrylate, (Meta) Isopropyl acrylate, n-butyl 
acrylate, t-butyl acrylate, Isobutyl acrylate, n-amyl acrylate, isoamyl acrylate, n-hexyl 
acrylate, 2-ethylhexyl acrylate, octyl acrylate, Decyl acrylate, dodecylacrylate, octadecyl 
acrylate, Cyclohexyl acrylate, phenyl acrylate, benzyl acrylate, In addition, unsubstituted 
acrylic ester, such as alkyl acrylate whose alkyl groups are the carbon atomic number 1 
thru/or 12, Methyl methacrylate, ethyl methacrylate, isopropyl methacrylate, N-butyl 
methacrylate, t-butyl methacrylate, isobutyl methacrylate, n-amyl methacrylate, isoamyl 
methacrylate, n-hexyl methacrylate, 2-ethylhexyl methacrylate, octyl methacrylate, 
DESHIRU methacrylate, Dodecyl methacrylate, octadecyl methacrylate, cyclohexyl 
methacrylate, Unsubstituted methacrylic ester, such as phenyl methacrylate, benzyl 
methacrylate, and other alkyl methacrylate whose alkyl groups are the carbon atomic 
number 1 thru/or 12, 2-hydroxyethyl acrylate, 2-hydroxypropyl acrylate, 4-hydroxy butyl 
acrylate, 2-hydroxyethyl methacrylate, Hydroxyl-group content acrylate or methacrylate, 
such as 2-hydroxypropyl methacrylate and 4-hydroxy butyl methacrylate, It is the 
acrylate (meta) of a permutation, and [0037] at other polar groups like 2-methoxy ethyl 
acrylate, 2-ethoxyethyl acrylate, glycidyl acrylate, and glycidyl methacrylate. An acrylic 
acid, a methacrylic acid, an itaconic acid, a maleic acid, a fumaric acid, an anhydrous 
acrylic acid, Unsaturated carboxylic acid, such as an anhydrous methacrylic acid, a 
maleic anhydride, itaconic acid anhydride, and an anhydrous fumaric acid; Styrene, 2- 



methyl styrene, t-butyl styrene, KURORU styrene, a vinyl anisole, Aromatic series vinyl 
[, such as vinyl naphthalene and a divinylbenzene, ];, acrylamide, Methacrylamide, N, 
and N-dimethyl acrylamide, N, and N-dimethyl methacrylamide, N and N-diethyl 
acrylamide, N, and N-diethyl methacrylamide, N-isopropyl acrylamide, N-methylol 
methacrylamide, Amides, such as N-methylol acrylamide, diacetone acrylamide, and a 
maleic-acid amide; Vinyl acetate, Vinyl ester, such as propionic-acid vinyl; Halogenation 
vinylidene; vinyl chlorides, such as a vinylidene chloride and vinylidene fluoride, Vinyl 
ether, a vinyl ketone, a vinyl amide, a chloroprene, ethylene, a propylene, an isoprene, a 
butadiene, a chloroprene, vinyl pyrrolidone, allyl glycidyl ether, acrylonitrile, meta- 
acrylonitrile, [0038] Ethylene glycol dimethacrylate, diethylene-glycol dimethacrylate, 
Triethylene glycol dimethacrylate, polyethylene glycol dimethacrylate, Polypropylene- 
glycol dimethacrylate, neopentyl glycol dimethacrylate, 1, 3-butylene-glycol 
dimethacrylate, 1, 6-hexanedioldimethacrylate, Neopentyl glycol dimethacrylate, 
polyethylene-glycol diacrylate, 1,6-hexanediol diacrylate, neopentyl glycol diacrylate, 
Tripropylene glycol diacrylate, polypropylene-glycol diacrylate, 
Trimethylolpropanetrimethacrylate, trimethylolpropane triacrylate, 
Tetramethylolmethane triacrylate, tetramethylolmethane tetraacrylate, Multi-partial 
saturation (meta) acrylate, such as allyl compound methacrylate, dicyclopentenylacrylate, 
and dicyclopentenyl oxy-ethyl acrylate, isopropenyl - [0039], such as alpha and alpha- 
dimethylbenzyl isocyanate and allyl mercaptan 2-(2'- hydroxy-5 f -methacryloiloxy-ethyl 
phenyl)-2H-benzotriazol, 2 -(2- hydroxy-5-methacryloyloxy phenyl)- Benzotriazol, a 2- 
hydroxy-4-(2-methacryloyloxy) ethoxy benzophenone, 2-(2 f - hydroxy-5 1 - 
methacryloyloxy phenyl)-5-chlorobenzo triazole, etc. are mentioned, and these one sort 
or two sorts or more can be chosen. 

[0040] As (B), they are methyl acrylate, n-butyl acrylate, t-butyl acrylate, isobutyl 
acrylate, ethyl acrylate, 2-ethylhexyl acrylate, methyl methacrylate, n-butyl methacrylate, 
t-butyl methacrylate, isobutyl methacrylate, ethyl methacrylate, 2-ethylhexyl 
methacrylate, and styrene more preferably. Since especially the thing that contained 
styrene at least as (B) turns into what the voidage between particles increased and was 
excellent in ink absorptivity, it is more desirable. 

[0041] Moreover, since the monomer which has the functional group which does a strong 
interaction to a color, for example, the functional group which has hydrogen bond ability, 
is excellent in lightfastness, it is used preferably, for example, unsaturated carboxylic 
acid, hydroxyl-group content vinyl compounds, aromatic series vinyl, and partial 
saturation amides are mentioned. Furthermore, unsaturated carboxylic acid and hydroxyl- 
group content vinyl compounds are more desirable as what is excellent in xanthochroism- 
proof. 

[0042] (A) The percentage of an amino-group content (meta) acrylic monomer and the 
monomer which can copolymerize (B) and others When based on AUW, it is desirable 
that (A) is 0.1 - 30 % of the weight, and (B) is 70 - 99.9 % of the weight, more 
preferably, (A) is 0.1 - 20 % of the weight, and (B) is 80 - 99.9 % of the weight. Still 
more preferably, (A) is 0.1 - 10 % of the weight, (B) is 90% - 99.9 % of the weight, most 
preferably, (A) is 0.1% - 5 % of the weight, and (B) is 95% - 99.9 % of the weight. When 
(A) exceeds 30 % of the weight, the hydrophilic property of a cationic organic particle 
may increase, a water resisting property and ink absorptivity may fall, (A) may be 
insufficient for immobilization of an ink color at less than 0. 1 % of the weight, and 



coloring concentration may fall. 

[0043] The cationic organic particle of the polymer obtained by carrying out a 
polymerization by the initiator containing the (C) amidino group as an example of other 
desirable cationic organic particles or a copolymer can be mentioned. As an initiator 
which contained the (C) amidino group here - azobis (2-amidinopropane) 
dihydrochloride, and 2 and 2 % T azobis [ - ] [2-(N-phenyl amidino) propane] 
dihydrochloride, 2 and 2 f azobis [ - ] {2-[N-(4-chlorophenyl) amidino] propane} 
dihydrochloride, 2 and T azobis [ - ] {2-[>J-(4-hydroxyphenyl) amidino] propane} 
dihydrochloride, 2 and T azobis [ - ] [2-(N-benzyl amidino) propane] dihydrochloride, - 
azobis [2-(N-allyl compound amidino) propane] dihydrochloride, and 2 and 2 f 2, T azobis 
[ - ] {2-(TSf-(2-hydroxyethyl) amidino] propane} dihydrochloride etc. is mentioned, and 
these one sort or two sorts or more can be chosen. It is 2 and 2-azobis (2- 
amidinopropane) dihydrochloride more preferably as (C). Moreover, the amount of (C) in 
the case of carrying out a polymerization using (C) is 0.3-10 % of the weight more 
preferably 0.01 to 20% of the weight on the basis of the total amount of monomers which 
constitutes a polymer or a copolymer. Moreover, in order to use the above (A) and (B) 
preferably and to raise ink absorptivity further as a monomer which constitutes the 
polymer or copolymer which made (C) the initiator and carried out the polymerization, 
the polymer or copolymer which consists of (B) is more desirable. Although it is more 
more desirable still as (B), it describes and depends for an example by the example of the 
above (B), and it is the same as that of a desirable thing. 

[0044] As weight average molecular weight of the cationic organic particle of [molecular 
weight of cationic organic particle] this invention, 60000 or more are desirable and they 
are 100000-1 million more preferably. Particle interspace spare time may decrease that 
deformation of a cationic organic particle tends to take place [ weight average molecular 
weight ] less than by 60000, and ink absorptivity may fall. 
[0045] A thing 40 degrees C or more has [ the cationic organic particle of [glass- 
transition-temperature / of a cationic organic particle / (Tg)] this invention ] a desirable 
glass transition temperature, and 60-200 degrees C is a 70-130 degrees C, for example, 
70-1 10 degrees C, thing much more preferably more preferably. At less than 40 degrees 
C, deformation of a cationic organic particle may become [ glass transition temperature ] 
large, detailed particle interspace spare time may decrease, and ink absorptivity may fall. 
Moreover, when drying the coating layer containing a cationic organic particle with a low 
glass transition temperature, in order to make particle interspace spare time form, drying 
temperature must be lowered, and productive efficiency may fall. In addition, the above- 
mentioned glass transition temperature is JISK. Based on 7121, it can ask from a DSC 
curve. 

[0046] The cationic organic particle used in [manufacture approach of cationic organic 
particle] this invention can be manufactured based on an emulsion-polymerization 
method better known than before or the machine emulsifying method. For example, there 
is the approach of carrying out a polymerization by the emulsion-polymerization method, 
supplying continuously the approach and monomer which teach and carry out the 
polymerization of the various monomers by package under existence of a dispersant and 
an initiator. As polymerization temperature in that case, it is usually carried out at 30-90 
degrees C, and the water dispersing element of an organic particle is got by the real target 
generally called an emulsion. 



[0047] As a dispersant used preferably here, a cationic surface active agent, the Nonion 
nature surface active agent, a cationic water solubility polymer, the Nonion nature water 
solubility polymer, etc. are mentioned, and these one sort or two sorts or more can be 
chosen. Hereafter, these are explained in detail. 

[0048] As an example of a cationic surface active agent, for example Lauryl 
trimethylammonium chloride, Stearyl trimethyl ammonium chloride, cetyl 
trimethylammonium chloride, Distearyldimethyl ammonium chloride, alkyl benzyl 
dimethylannmonium chloride, A lauryl betaine, a stearyl betaine, lauryl dimethylamine 
oxide, Lauryl carboxymethyl hydroxyethyl imidazolinium betaine, Coconut amine 
acetate, stearyl amine acetate, alkylamine guanidine polyoxy ethanol, alkyl pico 
RINIUMU chloride, etc. are mentioned, and these one sort or two sorts or more can be 
chosen. 

[0049] As an example of the Nonion nature surface active agent, the polyoxyethylene 
lauryl ether, polyoxyethylene octyl phenyl ether, polyoxyethylene oleyl phenyl ether, the 
polyoxyethylene nonylphenyl ether, an oxyethylene oxypropylene block copolymer, tert- 
octyl phenoxy ECHIRUPORffiTOKISHI ethanol, nonylphenoxyethyl poly ethoxy 
ethanol, etc. are mentioned, and these one sort or two sorts or more can be chosen, for 
example. 

[0050] As a cation system water solubility polymer, cation-ized polyvinyl alcohol, 
Cation-ized starch, cation-ized polyacrylamide, cation-ized poly methacrylamide, 
Polyamide poly urea, polyethyleneimine, allylamine, or the copolymer of the salt, An 
epichlorohydrin-dialkyl amine addition polymer, diaryl alkylamine, or the polymer of the 
salt, A polymer, a diaryl amine, or its salt and sulfur dioxide copolymer of diaryl dialkyl 
ammonium salt, A diaryl dialkyl ammonium salt-2 sulfur-oxide copolymer, diaryl dialkyl 
ammonium salt, a diaryl amine, its salt, or a copolymer with a derivative, A diaryl dialkyl 
ammonium salt-acrylamide copolymer, an amine-carboxylic-acid copolymer, The 
polymer of the acrylamide (meta) of the polymer of dialkylamino alkyl (meta) acrylate or 
the 4th class salt of its, monoalkyl one, or a dialkyl permutation or the 4th class salt of its 
is mentioned, and these one sort or two sorts or more can be chosen. 
[0051] As a polymer of dialkylamino alkyl (meta) acrylate or the 4th class salt of its For 
example, N and N-dimethylamino ethyl acrylate, N, and N-dimethylaminoethyl 
methacrylate, N and N-dimethylaminopropylacrylate, N, and N-dimethylaminopropyl 
methacrylate, N and N-t-butylamino ethyl acrylate, N, N-t-butylamino ethyl 
methacrylate, Amino alkyl acrylate or amino alkyl methacrylate, such as N and N- 
monomethylamino ethyl acrylate, N, and N-monomethylamino ethyl methacrylate, The 
homopolymer or copolymer of a monomer chosen from the 4th class salts of these by 
halogenated hydrocarbon, such as halogenation methyl, halogenation ethyl, and 
halogenation benzyl, etc. can be mentioned. 

[0052] moreover, as a polymer of the acrylamide (meta) of monoalkyl one or a dialkyl 
permutation, or the 4th class salt of its N and N-dimethyl acrylamide, N, and N-dimethyl 
methacrylamide, N and N-diethyl acrylamide, N, and N-diethyl methacrylamide, N- 
isopropyl acrylamide, N, and N-dimethylaminopropyl acrylamide, N and N- 
dimethylaminopropyl methacrylamide, N, and N-dimethylaminoethyl acrylamide, N- 
amino alkyl acrylamides or N-amino alkyl methacrylamide, such as N and N- 
dimethylaminoethyl methacrylamide, The homopolymer or copolymer of a monomer 
chosen from the 4th class salts of these by halogenated hydrocarbon, such as 



halogenation methyl, halogenation ethyl, and halogenation benzyl, etc. can be mentioned. 
[0053] Polyvinylpyrrolidone derivatives, such as a polyvinyl pyrrolidone to which 
copolymerization of a starch derivative; polyvinyl pyrrolidone or vinyl acetate, such as 
polyvinyl alcohol or its derivative; oxidization starch, etherification starch, and 
phosphoric ester-ized starch, was carried out as an Nonion system water solubility 
polymer; cellulosic; polyacrylamide or its derivative; poly methacrylamide, such as the 
derivative carboxymethyl cellulose and a hydroxymethyl cellulose, or the derivative; 
gelatin of those, casein, etc. are mentioned, and these one sort or two sorts or more can be 
chosen. 

[0054] Although especially the amount of the dispersant used is not restricted, it is 
usually 0.02 - 5 % of the weight most preferably 0.02 to 10% of the weight 0.02 to 20% 
of the weight on the basis of a polymerization or the total weight of a monomer which 
carries out copolymerization. 

[0055] As an initiator used for a polymerization, the usual radical initiator besides the 
above-mentioned initiator containing an amidino group can be used. As an example, for 
example Persulfate; cumene hydroperoxides, such as hydrogen-peroxide; ammonium 
persulfate and potassium persulfate, t-butyl hydroperoxide, benzoyl peroxide, t- 
butylperoxy2-ethylhexanoate, Organic peroxide, such as t-butyl peroxybenzoate and 
lauroyl peroxide; Azobisisobutyronitril, - azobis (2-amidinopropane) dihydrochloride, 
and 2 and 2 '2, T azobis [ - ] [2-(N-phenyl amidino) propane] dihydrochloride, 2 and T 
azobis [ - ] {2-[N-(4-chlorophenyl) amidino] propane} dihydrochloride, 2 and T azobis [ 
- ] {2-[N-(4-hydroxyphenyl) amidino] propane} dihydrochloride, 2 and T azobis [ - ] [2- 
(N-benzyl amidino) propane] dihydrochloride, 2 and 2' azobis [ - ] [2-(N-allyl compound 
amidino) propane] dihydrochloride, 2 and T azobis [ - ] {2-[N-(2-hydroxyetiiyl) amidino] 
propane} dihydrochloride, 2 and 2-azobis {a 2-methyl-N-[l and 1 -screw 
(hydroxymethyl)-2-hydroxyethyl] propione amide}, 2 and 2 f -azobis {2-methyl-N-[l and 
1 -screw (hydroxymethyl) ethyl] propione amide}, 2 2 ? -azobis [2-methyl-N-[2- 
hydroxyethyl propione amide], A metal ion and sodium sulfoxylate, such as 2 and 2 - 
azobis (isobutyl amide) dihydrate, [, such as azo compound; or these and iron ion ] The 
redox initiator by combination with reducing agents, such as formaldehyde, 
pyrosulfurous acid soda, a sodium hydrogensulfite, L-ascorbic acid, and a Rongalite, etc. 
is mentioned, and these one sort or two sorts or more can be chosen. The amount of the 
general initiator used is 0.01 - 20 % of the weight on the basis of the total weight of the 
monomer which carries out copolymerization. 

[0056] Moreover, it is also possible to use allyl compounds, such as specific salt, such as 
mercaptans, such as t-dodecyl mercaptan and n-dodecyl mercaptan, allyl compound 
sulfonic acid, meta-allyl compound sulfonic acid, and this, etc. as a molecular weight 
modifier if needed. 

[0057] Furthermore, it is also possible to use a sulfuric acid, a hydrochloric acid, a nitric 
acid, a sodium hydroxide, a potassium hydroxide, magnesium sulfate, potassium sulfate, 
an aluminum sulfate, sodium acetate, magnesium acetate, potassium acetate, ammonia, 
triethanolamine, diethanolamine, monoethanolamine, etc. as a pH regulator if needed. It 
is preferably used in that using the metal salt which has cationicity underwater especially, 
and amines raises the water resisting property of a record sheet, and lightfastness. 
[0058] The content of the cationic organic particle in the layer containing the cationic 
organic particle in the sheet for ink jet record of [content of cationic organic particle] this 



invention has 30- 100 desirable % of the weight, and it is 70- 100 % of the weight still 
more preferably 50 to 100% of the weight more preferably. At less than 30 % of the 
weight, immobilization of an ink color may be insufficient and coloring concentration 
and a water resisting property may fall. 

[0059] In the case of an inorganic particle, in order to maintain the surface reinforcement 
of an ink jet record sheet, the binder to which particles are made to bind is indispensable, 
but a binder buries particle interspace spare time, reduces voidage, and makes ink 
absorptivity get worse. On the other hand, since particles can weld only 1 section of 
organic particles of this invention unlike an inorganic particle and it can be compatible in 
particle interspace spare time and surface reinforcement, an organic particle — getting it 
blocked, even if the content of the cationic organic particle in the layer containing a 
cationic organic particle is 100 % of the weight The outstanding ink absorptivity and 
surface reinforcement are maintainable, and when raising surface reinforcement further, it 
has the greatly different description from an inorganic particle — effectiveness is 
discovered in the amount of low binders, moreover, in obtaining the record sheet which 
used the organic particle in this invention and gave gloss Since a part of organic particle 
which exists in a front face deforms and surface smooth nature improves, Since 
multilayer structure which carries out coating of the gloss grant layer on the ink 
absorption layer currently generally performed from the former cannot be made to be 
able to form but ** can also be compatible in ink absorptivity and gloss by layer systems 
fewer than a monolayer or the actual condition, it has the description which was excellent 
also in the point of a productivity drive. 

[0060] [Other additives] The layer containing the cationic organic particle of this 
invention may be made to contain further, the polymer which has a binder function in 
order to raise surface reinforcement and gloss. As a polymer which has a binder function, 
a water-soluble polymer, the water dispersing element of a water-insoluble nature 
polymer, etc. are mentioned, for example. It states in detail below. 
[0061] As a water-soluble polymer, it is a cation system water solubility polymer, for 
example. Cation-ized polyvinyl alcohol, cation-ized starch, cation-ized polyacrylamide, 
Cation-ized poly methacrylamide, polyamide poly urea, polyethyleneimine, Allylamine 
or the copolymer of the salt, an epichlorohydrin-dialkyl amine addition polymer, Diaryl 
alkylamine or the polymer of the salt, the polymer of diaryl dialkyl ammonium salt, A 
diaryl amine or its salt, a sulfur dioxide copolymer, a JIRIRU dialkyl ammonium salt-2 
sulfur-oxide copolymer, Diaryl dialkyl ammonium salt, a diaryl amine, its salt, or a 
copolymer with a derivative, The polymer of the 4th class salt of dialkyl aminoethyl 
(meta) acrylate, a diaryl dialkyl ammonium salt-acrylamide copolymer, an amine- 
carboxylic-acid copolymer, etc. are mentioned. 

[0062] Moreover, polyvinyl-pyrrolidone derivatives, such as a polyvinyl pyrrolidone to 
which copolymerization of a starch derivative; polyvinyl pyrrolidone or vinyl acetate, 
such as polyvinyl alcohol which is the Nonion system water solubility polymer or its 
derivative; oxidization starch, etherification starch, and phosphoric ester-ized starch, was 
carried out; cellulosic; polyacrylamide or its derivative; poly methacrylamide, such as the 
derivative carboxymethyl cellulose and a hydroxymethyl cellulose, or the derivative; 
gelatin of those, casein, etc. are mentioned. 

[0063] Furthermore, as a water dispersing element of a water-insoluble nature polymer 
For example, the acrylate (meta) system polymer (the polymer or copolymer of acrylic 



ester and/or methacrylic ester) of cationicity and/or the Nonion nature, a styrene-(meta) 
acrylate system polymer (with styrene) The copolymer of acrylic ester and/or methacrylic 
ester, The water dispersing element of an MBR system polymer (methyl methacrylate- 
butadiene copolymer), an SBR system polymer (styrene-butadiene copolymer), an 
urethane system polymer, an epoxy system polymer, and an EVA system polymer 
(ethylene-vinylacetate copolymer) etc. is mentioned. In addition, since it is added in order 
to give a binder ftmction, the glass transition temperature has 30 degrees C or less 
desirable [ it is not for a water dispersing element given in here making an opening form 
like the cationic organic particle of this invention, and ]. 

[0064] The water dispersing element of the polyvinyl alcohol from the description of 
excelling especially in xanthochroism-proof, cation-ized polyvinyl alcohol, and an 
acrylate (meta) system polymer (the polymer or copolymer of acrylic ester and/or 
methacrylic ester) is desirable. 

[0065] The amount of the polymer used which has these binder functions has desirable 0 
- 20 weight section to a cationic organic particle, and is 0 - 5 weight section preferably [ 
it is more desirable and ] to 0 - 10 weight section and a pan. When there are many 
amounts of binders, a binder may bury particle interspace spare time, and ink absorptivity 
may fall. 

[0066] Although it is not necessary to make an inorganic particle not necessarily contain 
since it excels in ink absorptivity even if the layer which the cationic organic particle of 
this invention contains does not contain the inorganic particle substantially, it is possible 
to also make an inorganic particle contain. In that case, specifically as an inorganic 
particle, precipitated calcium carbonate, whiting, a magnesium carbonate, a kaolin, clay, 
talc, a calcium sulfate, a barium sulfate, a titanium dioxide, a zinc oxide, zinc hydroxide, 
zinc sulfide, zinc carbonate, a hydrotalcite, aluminum silicate, the diatom earth, a calcium 
silicate, a magnesium silicate, synthetic amorphous silica, colloidal silica, an alumina, a 
colloidal alumina, pseudo-boehmite, an aluminum hydroxide, RITOBON, a zeolite, a 
magnesium hydroxide, etc. are mentioned. In order to obtain high voidage and to raise 
ink absorptivity, a silica and an alumina are desirable and lOOnm or less of primary 
particle diameter is a 5-80nm particle especially more preferably. 
[0067] the case where the layer which the cationic organic particle of this invention 
contains is made to contain these inorganic particles — the cationic organic particle 100 
weight section — receiving — the inorganic particle 1 - the 300 weight sections — 
desirable — the amount section of 1 - 190 — more — desirable — the 1 - 120 weight 
section — it is 1 - 90 weight section still more preferably. If the content of an inorganic 
particle increases, fading nature and xanthochroism-proof may fall. 
[0068] Furthermore, in addition to this, an antistatic-agent, antioxidant, desiccation paper 
reinforcing agent, humid paper reinforcing agent, and deck-watertight-luminaire-ized 
agent, antiseptics, an ultraviolet ray absorbent, an optical stabilizing agent, a fluorescent 
brightener, a color pigment, a coloring color, a penetrating agent, a foaming agent, a 
release agent, foam suppressor, a defoaming agent, the fluid amelioration agent, the 
thickener, the pigment agent, the cationic fixing agent, etc. may be included in the layer 
containing the cationic organic particle of this invention. 

[0069] As a desirable example of a configuration of the record sheet in [configuration of 
record sheet] this invention, the layer which a cationic organic particle contains is used 
for the layer in connection with acceptance of ink. For example, the multilayer structure 



constituted the monolayer structure which prepared only the layer containing the cationic 
organic particle which is this invention on the base material, and by preparing another 
layer in the upper layer after preparing an ink acceptance layer on a base material, and 
preparing the layer containing the cationic organic particle which is this invention in the 
upper layer or preparing the layer containing the cationic organic particle of this 
invention is mentioned. On a sheet-like base material, the amount of the layer containing 
the cationic organic particle of this invention is not usually especially restricted, although 
it is usually l-300g/m2 as basis weight. 

[0070] In [sheet base material kind] this invention as a base material The base material 
used for the record sheet for ink jets from the former For example, a regular paper, art 
paper, coat paper, a cast-coated paper, resin clothing paper, The paper base material 
which covered paper base materials, such as an impregnated paper, non-coated paper, and 
coated paper, both sides, or one side with polyolefines, such as polyethylene which 
scoured white pigments, such as polyethylene and/or titanium, A plastics base material, a 
nonwoven fabric, cloth, textiles, a metal film, a metal plate, and the compound base 
material that stuck these can be used. 

[0071] As a plastics base material, plastic sheets, such as polyethylene, polypropylene, 
polystyrene, polyethylene terephthalate, polyethylenenaphthalate, triacetyl cellulose, a 
polyvinyl chloride, a polyvinylidene chloride, polyimide, a polycarbonate, cellophane, 
and poly nylon, a film, etc. are used preferably, for example. These plastics base 
materials can use suitably a transparent thing, a translucent thing, and an opaque thing 
properly according to an application. 

[0072] Moreover, it is also desirable to use a white plastic film for a base material. The 
thing which made plastics contain white pigments, such as a small amount of barium 
sulfate, titanium oxide, and a zinc oxide, as a white plastics base material, and the 
foamed-plastics base material which prepared many detailed openings and gave opacity 
and the base material which prepared the layer which has white pigments (titanium oxide, 
barium sulfate) can be used. Although the configuration of a base material is not limited 
in this invention, what has a configuration disc-like [ cylindrical / like a drink can /, CD, 
CD-R, etc. ], in addition complicated else [, such as the shape of the shape of a film 
usually used and a sheet and tabular ] can be used as a base material. 
[0073] The record sheet of [manufacture approach of record sheet] this invention can be 
manufactured by applying the coating constituent containing a cationic organic particle to 
one side or both sides of a sheet-like base material, making them dry this, and forming a 
layer in them. There is no definition in the method of application of coating liquid, for 
example, the methods of application of the conventional known, such as an air knife 
coating machine, a roll coater, a bar coating machine, a blade coating machine, a slide 
hopper coating machine, a gravure coating machine, a flexo gravure coating machine, a 
curtain coating machine, an extrusion coating machine, a floating knife coating machine, 
a comma coating machine, and a die coating machine, can be used, and it dries 
continuously. 

[0074] moreover — the case where gloss is given - the art - especially — definition - 
there is nothing - for example, a general calender approach — getting it blocked - the 
approach of the conventional known of passing between the rolls to which a pressure and 
temperature were applied using calender equipments, such as a supercalender and gloss 
calender, and graduating a coated layer front face can be used. 



[0075] Moreover, the cast coating methods, such as the direct method and the solidifying 
method which are generally performed by manufacture of the cast-coated paper for 
printing, a rewet system (re-humidity method), and the pre cast method, can also be used 
preferably. The cast coating method is an approach of carrying out the pressure welding 
of this layer to the mirror plane roll which set the coated layer on a base material to the 
damp or wet condition, and heated, imprinting the mirror plane of this roll in this layer, 
and acquiring gloss, and this layer is dried while it is in contact with this roll. 
[0076] A direct method is the approach of carrying out the pressure welding of the coated 
layer to the mirror plane roll heated by non-dryness, and drying here, and a re-humidity 
method is the approach of making carry out re-humidity of this layer to the liquid which 
uses water as a principal component after drying a coated layer, carrying out a pressure 
welding to the heated mirror plane roll, and drying. 

[0077] The pressure at the time of the pressure welding concerning a calender approach 
or the cast coating method, the temperature of a mirror plane roll, a coating rate, etc. are 
chosen suitably. As for especially the temperature of a mirror plane roll, it is desirable 
that it is temperature lower than the temperature which added 10 degrees C to the glass 
transition temperature of a cationic organic particle. Particle deformation may become it 
large that the temperature of a mirror plane roll is beyond the temperature that added 10 
degrees C to the glass transition temperature of a cationic organic particle, particle 
interspace spare time may decrease, and ink absorptivity may fall. 
[0078] 

[Effect of the Invention] According to this invention, the manufacture approach of ink 
absorptivity, coloring concentration, a water resisting property, lightfastness, 
xanthochroism-proof, the record sheet for ink jets excellent in surface reinforcement, and 
this record sheet can be offered. 
[0079] 

[Example] Although the example of this invention is given and explained below, this 
invention is not limited to these examples. Moreover, especially the section and % that 
are shown in an example show weight section and weight %, unless it shows clearly. 
[0080] [Example 1] 

The <production of cationic organic particle> deionized water 195.9 section and the 
stearyl trimethylammonium chloride 0.1 section were taught to the reaction container, 
temperature up was carried out to 70 degrees C under the nitrogen air current, and the 2 
and 2 f -azobis (2-amidinopropane) dihydrochloride 0.6 section was added. Apart from 
this, the emulsification mixture which made the 4th class salt 2.0 of methyl chloride 
section of styrene 81.5 section, n-butyl acrylate 13.5 section, 2-hydroxyethyl 
methacrylate 3.0 section, N, and N-dimethylaminopropylacrylate emulsify using the 
stearyl trimethylammonium chloride 0.3 section in the deionized water 40 section was 
made, this emulsification mixture was dropped at the reaction container in 4 hours, and it 
held at this temperature further after that for 4 hours. The 2 and 2 f -azobis (2- 
amidinopropane) dihydrochloride 0.1 section was added continuously, it held at this 
temperature further for 3 hours, and the polymerization was completed. Consequently, 
the weighted mean particle diameter of 78nm the emulsion constituent which the cationic 
organic particle distributed in water is obtained, and according to 30% of nonvolatile 
matters, pH5, and light-scattering measurement, particle-size-distribution Dw/Dn=1.12, 
and JIS K The glass transition temperature for which it asked from the DSC curve based 



on 7121 was 75 degrees C. 

[0081] Coating of the emulsion constituent which the above-mentioned cationic organic 
particle distributed in water was carried out to the paper of fine quality of <production of 
record sheet> basis weight 105 g/m2, and it was made to dry it for 100 seconds at 50 
degrees C so that a bar coating machine may be used and it may become the amount of 
coating of 20 g/m2 by the absolute dry condition. Consequently, the record sheet of an 
example 1 was obtained. 

[0082] It was made to **** while skin temperature carried out the pressure welding of 
the record sheet obtained in the [example 2] example 1 to the mirror plane roll kept at 75 
degrees C by linear pressure 100 kg/cm as a calender approach. Consequently, the record 
sheet of an example 2 was obtained and gloss was 82. 
[0083] [Example 3] 

The <production of cationic organic particle> deionized water 195.9 section and the 
stearyl trimethylammonium chloride 0.1 section were taught to the reaction container, 
temperature up was carried out to 70 degrees C under the nitrogen air current, and the 2 
and 2 f -azobis (2-amidinopropane) dihydrochloride 2 section was added. Apart from this, 
the emulsification mixture which made the styrene 85.0 section, the n-butyl acrylate 10.0 
section, and the 2-hydroxyethyl methacrylate 5 section emulsify using the stearyl 
trimethylammonium chloride 0.3 section in the deionized water 40 section was made, this 
emulsification mixture was dropped at the reaction container in 4 hours, and it held at this 
temperature further after that for 4 hours. Consequently, the weighted mean particle 
diameter of 127nm the emulsion constituent which the cationic organic particle 
distributed in water is obtained, and according to 30% of nonvolatile matters, pH5, and 
light-scattering measurement, particle-size-distribution Dw/Dn=1.14, and JIS K The glass 
transition temperature for which it asked from the DSC curve based on 7121 was 78 
degrees C. 

[0084] Coating of the emulsion constituent which the above-mentioned cationic organic 
particle distributed in water was carried out to the paper of fine quality of <production of 
record sheet> basis weight 105 g/m2, and it was made to dry it for 100 seconds at 50 
degrees C so that a bar coating machine may be used and it may become the amount of 
coating of 20 g/m2 by the absolute dry condition. The record sheet was made to **** as a 
calender approach continuously furthermore, carrying out a pressure welding to the 
mirror plane roll with which skin temperature was kept at 75 degrees C by linear pressure 
100 kg/cm. Consequently, the record sheet of an example 3 was obtained and gloss was 
87. 

[0085] [Example 4] 

The <production of cationic organic particle> deionized water 195.9 section and the 
stearyl trimethylammonium chloride 0.1 section were taught to the reaction container, 
temperature up was carried out to 70 degrees C under the nitrogen air current, and the 2 
and 2 f -azobis (2-amidinopropane) dihydrochloride 0.6 section was added. Apart from 
this, the emulsification mixture which made the styrene 85.0 section, the n-butyl acrylate 
10.0 section, and the 2-hydroxyethyl methacrylate 5 section emulsify using the stearyl 
trimethylammonium chloride 0.3 section in the deionized water 40 section was made, this 
emulsification mixture was dropped at the reaction container in 4 hours, and it held at this 
temperature further after that for 4 hours. Consequently, the weighted mean particle 
diameter of 88nm the emulsion constituent which the cationic organic particle distributed 



in water is obtained, and according to 30% of nonvolatile matters, pH5, and light- 
scattering measurement, particle-size-distribution Dw/Dn=l .04, and JIS K The glass 
transition temperature for which it asked from the DSC curve based on 7121 was 79 
degrees C. 

[0086] Coating of the emulsion constituent which the above-mentioned cationic organic 
particle distributed in water was carried out to the paper of fine quality of <production of 
record sheet> basis weight 105 g/m2, and it was made to dry it for 100 seconds at 50 
degrees C so that a bar coating machine may be used and it may become the amount of 
coating of 20 g/m2 by the absolute dry condition. The record sheet was made to **** as a 
calender approach continuously furthermore, carrying out a pressure welding to the 
mirror plane roll with which skin temperature was kept at 75 degrees C by linear pressure 
100 kg/cm. Consequently, the record sheet of an example 3 was obtained and gloss was 
87. 

[0087] [Example 5] 

The <production of cationic organic particle> deionized water 195.9 section and the 
stearyl trimethylammonium chloride 0. 1 section were taught to the reaction container, 
temperature up was carried out to 70 degrees C under the nitrogen air current, and the 2 
and 2-azobis (2-amidinopropane) dihydrochloride 0.6 section was added. Apart from 
this, the emulsification mixture which made the 4th class salt 5.0 of methyl chloride 
section of styrene 85.0 section, 2-hydroxyethyl methacrylate 10.0 section, N, and N- 
dimethylaminopropylacrylate emulsify using the stearyl trimethylammonium chloride 0.3 
section in the deionized water 40 section was made, this emulsification mixture was 
dropped at the reaction container in 4 hours, and it held at this temperature further after 
that for 4 hours. The 2 and 2-azobis (2-amidinopropane) dihydrochloride 0.1 section was 
added continuously, it held at this temperature further for 3 hours, and the polymerization 
was completed. Consequently, the weighted mean particle diameter of 102nm the 
emulsion constituent which the cationic organic particle distributed in water is obtained, 
and according to 30% of nonvolatile matters, pH5, and light-scattering measurement, 
particle-size-distribution Dw/Dn=1.04, and JIS K The glass transition temperature for 
which it asked from the DSC curve based on 7121 was 102 degrees C. 
[0088] The above-mentioned cationic organic particle carried out coating of the emulsion 
constituent distributed in water so that a bar coating machine might be used for the paper 
of fine quality of <production of record sheet> basis weight 105 g/m2 and it might 
become the amount of coating of 20 g/m2 by the absolute dry condition. It was made to 
**** while skin temperature carried out a pressure welding to the mirror plane roll kept 
at 75 degrees C by **** 00 kg/cm promptly after coating as a cast coating method. 
Consequently, the record sheet of an example 5 was obtained and gloss was 95. 
[0089] [The example 1 of a comparison] 

The <production of anionic organic particle> deionized water 250.0 section and the 
sodium-lauryl-sulfate 0.01 section were taught to the reaction container, temperature up 
was carried out to 70 degrees C under the nitrogen air current, and the potassium 
persulfate 2.0 section was added. The mixed monomer of the styrene 2.0 section, the 
acrylic-acid 0.02 section, and the divinylbenzene 0.01 section is taught, and it is made to 
react apart from this for 3 hours. After reaction termination, succeedingly, it added over 4 
hours continuously and the emulsified liquid of monomer mixing which created the 
styrene 300 section, the acrylic-acid 3 section, and the divinylbenzene 12.0 section in the 



deionized water 200.0 section and the sodium-lauryl-sulfate 1.50 section beforehand in 
addition to the bottom of stirring was further held at this temperature after that for 4 
hours. Consequently, the emulsion which the anionic organic particle distributed in water 
was obtained. This emulsion 25.5g and 750.0g of deionized water were taught to the 
reaction container, temperature up was carried out to 70 degrees C under the nitrogen air 
current, and the ammonium persulfate 2.0 section was added. Apart from this, it added 
over 4 hours continuously and the emulsified liquid of monomer mixing which created 
the methyl methacrylate 280.0 section, the acrylic nitril 20.0 section, the acrylic-acid 3.0 
section, the acrylamide 2.0 section, and the divinylbenzene 6.0 section in the deionized 
water 200.0 section and the sodium-lauryl-sulfate 1.50 section beforehand in addition to 
the bottom of stirring was further held at this temperature after that for 4 hours. 
Consequently, the emulsion constituent which the anionic organic particle distributed in 
water was obtained, and it was 25% of nonvolatile matters, pH3, the weighted mean 
particle diameter of 3 1 lOnm by light-scattering measurement, and particle-size- 
distribution Dw/Dn=1.43. JIS K Although glass transition temperature was measured 
from the DSC curve based on 7121, glass transition was not checked at less than 120 
degrees C, but glass transition temperature was 120 degrees C or more. 
[0090] The anionic organic particle obtained by the <production of record sheet> above 
used the emulsion constituent distributed in water, and produced the record sheet by the 
completely same approach as <production of a record sheet> of an example 1 . 
Consequently, the record sheet of the example 1 of a comparison was obtained. 
[0091] It was made to **** while skin temperature carried out the pressure welding of 
the record sheet obtained in the example 1 of the [example 2 of comparison] comparison 
to the mirror plane roll kept at 75 degrees C by linear pressure 100 kg/cm as a calender 
approach. Consequently, the record sheet of the example 2 of a comparison was obtained, 
and gloss was 82. 

[0092] [The example 3 of a comparison] 

The <production of record sheet> particle silica 100 section and the full saponification 
polyvinyl alcohol 20 section were added to water, mixed stirring was carried out, and the 
coating constituent of 15% of solid content was obtained. Coating of this coating 
constituent was carried out to the paper of fine quality of basis weight 105 g/m2 so that a 
bar coating machine might be used and it might become the amount of coating of 20 
g/m2 by the absolute dry condition, and it was made to dry it for 100 seconds at 50 
degrees C. Consequently, the record sheet of the example 3 of a comparison was 
obtained. 

[0093] The quality evaluation result of the [assessment approach] record sheet is shown 
in a table 1. Assessment was performed by the following approaches. 
<Measuring method of particle diameter> laser particle-size analysis system Weighted 
mean particle diameter and particle size distribution (Dw/Dn) were measured by LPA- 
3000 / 3 100 (Otsuka electronic incorporated company make). 

[0094] The friction test on the front face of a record sheet estimated using the cellophane 
tape by <measuring method of surface reinforcement> Nichiban. The cellophane tape 
was stuck more than Icmxlcm, and the desquamative state of a surface coating layer 
when tearing off vertically to a test piece was checked visually. The valuation basis is as 
follows. 

O : there is little exfoliation and surface reinforcement is excellent. 



**: Although exfoliation is seen, it is practical use level, 
x: Exfoliation is intense and is below practical use level. 

[0095] Using the ink jet printer (the Seiko Epson make, PM2000C) of <measuring 
method of coloring concentration> marketing, solid printing of black ink was performed 
and the optical reflection density of the solid section was measured with the Macbeth 
concentration meter (RD-91 8). 

[0096] The PPC form was pushed against the upper part immediately after having carried 
out solid printing of yellow ink, MAZENDA ink, cyanogen ink, and the black ink in the 
lengthwise direction, and discharging from a printer using the ink jet printer (the Seiko 
Epson make, PM2000C) of <measuring method of ink absorptivity> marketing, and 
viewing estimated the degree by which ink is imprinted to a PPC form. The valuation 
basis is as follows. 

O : there is no imprint of ink and excel in ink absorptivity. 

**: Although there is an imprint of ink slightly, ink absorptivity is practical use level, 
x: There are many imprints of ink and ink absorptivity is below practical use level. 
[0097] Using the ink jet printer (the Seiko Epson make, PM2000C) of <waterproof 
measuring method> marketing, black ink performed alphabetic printing, it was immersed 
in the 30-degree C city water for 2 minutes, and this was evaluated. The printing 
condition after immersion of a blot etc. was judged visually. The valuation basis is as 
follows. 

O : there is almost no change of a blot or coloring concentration. 

**: Although there is lowering of a blot or coloring concentration slightly, it is practical 

use level. 

x: There is lowering of a blot or coloring concentration and it is below practical use level. 
[0098] Solid printing of Magenta ink was performed using the ink jet printer (the Seiko 
Epson make, PM2000C) of <light-fast measuring method> marketing. The survival rate 
of the optical reflection density after the optical exposure to before 100-hour Mitsuteru 
putting and an optical exposure was made into lightfastness at the printed record sheet 
using xenon fade meter. Optical reflection density was measured with the Macbeth 
concentration meter (RD-91 8). 

[0099] 7 -hour Mitsuteru putting and the color difference before and after carrying out an 
optical exposure were measured to the record sheet which is not printed using 
<measuring method of xanthochroism-proof> carbon arc fade meter. The color difference 
(deltaE) was computed according to L*a*b* (method of presentation based on CIE) by 
deltaE={(deltaL*) 2+(deltaa*) 2+(deltab*)2} 1/2 based on the result of having carried out 
color measurement before and behind the optical exposure. It is shown that color 
degradation has arisen, so that the color difference is large. 

[0100] Measurement of <measuring method of gloss> gloss is JIS. It is based on Z8741 
and is a deflection glossmeter. The GM-3D mold (Murakami Color Research Laboratory 
make) was used, and the 75-degree glossiness on the front face of a record sheet was 
measured. 
[0101] 
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